on the mucous membrane a weak solution of cocaine and adrenalin; the effect of that was quite different and very marked. He agreed with Mr. Edmund Boyle that to have the patient lying on his side was the ideal position for anesthetization, for then, even if the tongue became paralysed, asphyxia would not occur; but it would be difficult to persuade the abdominal surgeon to agree to this posture. He avoided the use of ether altogether in nasal operations, except in a mixture. If the patient was pale from fear, he flushed him first with a little C.E. mixture. The object of his paper had been to prove that with the method advocated there need be no movement or other untoward factor in the operation throughout.
IN this short communication it is my wish to detail a few personal observations upon the use of a mixture of scopolamine, morphine and atropine when employed as an anaesthetic in certain cases where inhalation aneesthesia would appear to be contra-indicated, or at any rate inadvisable. My experience of the use of this combination of drugs for such a purpose is limited to six cases (admitted to St. Thomas's Hospital), but nevertheless this small amount of material has been sufficient to enable one to form an opinion regarding the usefulness of this variety of anvesthesia in certain circumstances.
" Scopolamine-morphine-atropine " as an anesthetic is especially valuable in patients suffering from diabetes, phthisis, certain respiratory conditions, and in severe cardiac or arterial disease. The cases in point have all been amputations of the limbs, chiefly for senile or diabetic gangrene, and as in these latter chronic bronchitis or other lung trouble is frequently co-existent, the employment of inhalation ancesthesia has been thought inadvisable. Again, in cases of diabetes the danger of coma" supervening is a very real one.
METHOD OF ADMINISTRATION. A hypodermic injection of a solution containing morphine tcrtrate I gr., hyoscine hydrobrorm1ide -gr., and atropine sulphate -15 gr. is usually given two hours before the operation. This quantity is often sufficient, but should it not be, a further injection of 4 gr. of morphia alone may be given fifteen minutes before commencing the operation.
The patient should be inspected half an hour before the operation, in order to judge whether the initial dose has been sufficient or not.
A second injection of scopolamine-morphine may be given if thought necessary, but it would appear safer to administer an injection of morphia alone in cases in which the initial injection has failed to produce satisfactory anaesthesia. In three of the cases local infiltration of the skin and subcutaneous tissues with a 1 per cent. solution of novocain in the line of the incision was employed in addition, but this does not seem to be a necessary adjunct, since the multiple punctures with the injecting needle were well tolerated, and equally good results were obtained when scopolamine mixture was used alone. Nevertheless, local infiltration may be of value in cases in which aneesthesia is not sufficiently deep at the time of operation. In one case of amputation through the thigh for "diabetic gangrene " a hypodermic injection of morphine tartrate 4 gr., hyoscine hydrobromide -f gr., and atropine sulphate 1 gr., was given one hour before operation. The sciatic nerve was exposed between the tuberosity of the ischium and great trochanter, and was infiltrated with 1 per cent. novocain solution. The anterior crural nerve was similarly exposed below Poupart's ligament and infiltrated. On commencing amputation through the middle of the thigh slight pain was felt, and so gas was given to complete the skin incision, and the rest of the operation conducted in comfort. There was no sign of shock, and no increase in the pulse-rate. The patient slept for some hours, and complained of no pain on waking.
In two cases, scopolamine-morphine-atropine mixture was employed alone to produce ancesthesia. One of these was an amputation through the thigh for senile gangrene, in a male, aged 85, who three and a half weeks previous to admission had suffered from an attack of cardiac failure. Complete anesthesia was obtained two hours after the injection. There was no change in the pulseor respiration-rate, and recovery was satisfactory. The other case was an amputation through the arm, just above the elbow-joint, in a very feeble woman, aged 75. The condition present was a septic tuberculous wrist. Ancesthesia was incomplete two hours after the initial injection, and so a further injection of 4 gr. of morphia was given just before the operation. The respiration-and pulse-rate did not vary throughout, and the operation was carried out in comfort. Four hours after operation the respirations dropped to eight per minute, but the patient responded readily to a hypodermic injection of strychnine. No post-operative pain was-complained of, and recovery was satisfactory.
Section of Anasthetics
Of the six cases operated upon (of which a short account of each is given later) there were five males and one female. The ages varied from 56 to 85; four were amputations through the thigh and two through the arm. The operations were performed for diabetic gangrene in two, senile gangrene in two, cellulitis of hand and gangrene of fingers in one, and septic tuberculous wrist and forearm in one. There were no deaths in this short series of cases. One diabetic patient developed gangrene of his remaining foot eleven weeks after operation, and died comatose a few days after amputation through the thigh, performed under spinal aniesthesia.
In successful cases where scopolamine-morphine-atropine is employed there is complete anesthesia, and the patient has the appearance of being in a deep sleep. the pulse and respiration are normal and unchanged, the pupils are small, the conjunctival reflex is absent, the corneal reflex present but sluggish. In some cases the respiration is slightly stertorous, and the patients usually sleep soundly for some twelve hours after operation. In one case the respirations dropped to seven per minute immediately on completion of the operation, while in another case already mentioned the respirations dropped to eight per minute some four hours after operation; this was accompanied by Cheyne-Stokes breathing, but the pulse was unaffected.
In each of these cases the condition lasted for about half an hour, the patient responding well to a hypodermic injection of strychnine. These instances afford evidence that scopolamine-morphine acts principally on the respiratory centre. Of the deaths which have occurred from these drugs, the great majority have been due to respiratory failure with cyanosis. This condition does not appear to be merely a depression, but it is accompanied by Cheyne-Stokes breathing, suggestive of paralysis of the medullary centres. It is often difficult to secure complete muscular relaxation when employing scopolamine-morphine alone, and so it would not be an ideal ancesthetic in abdominal operations, &c.
In one case of amputation at the seat of election for chronic ulcer of the leg, not included in the above series, an injection of morphine tartrate W gr., hyoscine hydrobromide :1 gr., atropine sulphate T1U gr.,
given two hours before operation failed to produce sufficient muscular relaxation. The patient was aged 47. At the time of operation he was comatose, respirations 16 per minute, pulse 80 per minute, but his limbs were in a spastic condition. It was necessary to administer a small amount of chloroform in order to overcome the spasm. There was no post-operative shock, no increase of pulse-rate; consciousness returned ten hours. after injection, and recovery was satisfactory.
It is in operations upon diabetic patients that scopolamine-morphine would appear to be especially useful as an ancesthetic. Johnson, in an article dealing with " Amputation for Diabetic Gangrene," 1 says, "The chief dangers attending amputations for diabetic gangrene are:
(1) dangers from the ancesthetic, (2) shock, (3) sepsis."
With regard to the former, the chief danger is acidosis, due ta the circulation of fatty acids in the blood, which are in some way responsible for the onset of diabetic coma. According to Pavy,2 comar is the result of the accumulation of CO2 in the tissues, the alkalies of the blood being neutralized by the fatty acids, and so there is little alkali left! to convey the CO2 from the tissues. Since acidosis is in some way responsible for the onset of diabetic coma, and since post-operative coma occurs in some 106 per cent. of cases, it is obviously important to takeevery precaution to prevent the occurrence of acidosis, and to avoid the use of anything that will increase the condition, if already present. A certain amount of disturbance of fat metabolism commonly occurs after the administration of anaesthetics, such as chloroform or ether, as shown by the presence of acetone and diacetic acid in the urine, and this is especially so after the use of chloroform, producing the condition of so-called delayed chloroform poisoning. Post-aneasthetic fatty acid intoxication has been specially noticed in conditions associated with fatty changes in the liver-e.g., diabetes, sepsis,. rickets, starvation, &c.
(2) Shock is a danger to be carefully avoided in operations upon diabetic patients. In the cases in which we have employed scopolaminemorphine aniesthesia there has been no evidence of shock, and in this* connexion it would appear to be a suitable anaesthetic to employ.
(3) The third danger-namely, sepsis-although a very important one, on account of the poorly nourished tissues of the patient and the liability for sloughing to occur, does not come within the scope of thispaper.
Finally, while bearing in mind the very limited experience that one has had in the use of scopolamine-morphine-atropine as a general anaesthetic, I think that one may justly draw the following conclusions from the cases in point:
That scopolamine-morphine-atropine mixture has a field of use as a general aneasthetic in operations on diabetic patients, and especially so in amputations for gangrene associated 'with diabetes. Brit. Med. Journ.,, 1910, i, p. 801. It is similarly useful in amputations upon very feeble patients, the subjects of chronic bronchitis, &c., or suffering from advanced disease of the circulatory system, and where it is of great importance to avoid " shock."
When employed alone it is of little use in cases where complete muscular relaxation is essential, but in this connexion it has its advantages as an adjunct to inhalation anesthesia: the patient being semi-conscious at the time that the inhalation anesthesia is commenced, less anaesthetic is required, shock is reduced to a minimum, and sleep is secured for some hours after the operation.
ABSTRACT OF CASES.
Case I.-T. D., male, aged 77; senile gangrene, right foot. No glycosuria; nocturnal delirium; advanced arterio-sclerosis. Injection of morphine tartrate I gr., hyoscine hydrobromide A gr., two hours before operation. Further injection of morphine tartrate * gr., hyoscine hydrobromide 5 gr., half an hour before operation. At operation patient semi-comatose; respirations 16; pulse 80 per minute; pupils small, conjunctival reflex absent; corneal reflex sluggish. Local infiltration of skin with 1 per cent. of novocain. Amputation lower third of thigh. No reaction on dividing main nerve-trunks. No shock. Slept for twelve hours. Good recovery.
Case II.-G. C., male, aged 85. Senile gangrene right foot. Attack of " heart failure" three and a half weeks previously. No glycosuria. Injection of morphine tartrate A gr., hyoscine hydrobromide ' , atropine sulphate -i's gr., two hours before operation. Complete ancesthesia. Amputation lower third of thigh. No THE object of this paper is to emphasize the advantages of a combination of a mixture of scopolamine-morphine-atropine with anaesthesia induced by the ordinary method of inhalation. It is not proposed to furnish lists of statistics to prove facts in connexion with this mixture, but merely to place on record a few observations that have been made during its employment previous to surgical operations for the last two and a half years or so in the wards of St. Thomas's Hospital and in the St. Thomas's Home adjoining it. The solution employed is a combination of three drugs: hyoscine hydrobromide, morphine tartrate, and atropine sulphate, made up into a solution with sterile water in such a proportion that 5 minims contain: hyoscine hydrobromide 12 1 gr., morphine tartrate W gr., atropine sulphate TUO gr.
The method employed is for 5 minims of. this solution to be hypodermically injected into the subcutaneous tissues three-quarters or half an hour before operation. The immediate effect produced on the patient varies. Violence and excitement are exhibited in about 1 per cent. of cases, in 30 per cent. of cases no apparent change is produced previous to operation-and this is especially so in the case of men-but in the majority of cases the patient becomes drowsy and falls into a quiet
